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B ' iTk told that the world U progressing ;

B ' In wlOmaad science and light; "'JB ?
-- Test" we now the' day Repossessing, v '

B ;,. IThlle Jur ancetot HVrfln tho (,igb$.r.
'" .We're tolA of the great rising glory ''"'5; --

i .

H ti' OftLi grand,., Be,. and eplden.ttgv; 's 1

H --..jfefwho, shall record the bright glory ..""- -

B ' ' la tho Utnreo history's 'jittget; ;

B ThesarchrofouritiviuBriin., .V'j ,t-
-J

fl v,.. Xeav;tha fraces olteariand of Ufbodj ?

f vJWfrBlt, throughout ovary. Btlon,- - 'J,

B - &evii:opKslilbagpo(L
, TbepeoeuroBowifeclIngtljeitiauUh,

,

m - Of woo thafa abounding at home,
B '' nl teUlloris are slghlnR;, and languish
B ' . 10' t happier days yet la comf. ,

T ,.;-- . ' ;f
H !the wise ar thelr wisdom abusing; f' "'In lflshneas grounding eacbj plan; j .

Apdmen all tholrftcieucaare olngB cin 'crusblog.tbelwcaW'fejjo rnan-j- ' ';
And hopeVcorneth riot With tho morrow--,

B ' To baslStho:dar't 'clouds of gloom" fBut'deaih Jilngiho .ciioniiof sorrow

B iitjof fron;th'e moaatalns Is'Wundlbg "

,0'd Fr'eedom'a.eriliyening' cajlj
Arid aaarclif ,' In Its cfln.fauridtngt n

B r'WiUialUy;'4 '; !. irB iTierldtortnelstrugjlelsrcadyr -

B vrt .rielime.oftbecbnflIctlanlEbs . -
B :,Trttu'comes,.and iU.progrea Is aWady,- - i
B . iAniilaryncteforeItslmll.fly j "

fl Tha'bonstJn.nearnow;'rtwaUng,f v
B ,,- - Shall seek unto Zion for lgbt; ' ',- -

B .Tlie wicked, In fcatfulaeM.juaklui,

I Wlllseo that In ftlierpiV might-- .

B TjIVw etllshaU nptrulefor ever,".,-- '
.

" , s.

B --; Its trtttaapU will soonaH.be rtVif;'.;
B - Surtere U, iroo.arm'tjiali:cr; ' . , ;4.

B ..T Itcaaes, and illl.aaTnt lK,r '
B Obftfrortib'e bwvtns haappteni ,

B '"" '
. TnediyofalTatlViat.band;v:

B 'When tyranny's yoke shall-b- brotapi JH .AndMbrty?bleaeTeryWd:' '

B " J"1 tlnce .w)th:.'peace"lU irooVrWrish,,

B f Wrong to right shin bemade to succurab;

B All lata Bhali have tlghiii they will cberlkb,
B "".TA the! bappler. days' will hate coraat'
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Ali JFORCES.

PT OBSON PEA.TT,
taiscBXioa or tub ujiivmiitt or nusasr.

Ato iHj-li- 7h5cm2, ot.7 51. L. Ofy, m
Monday tytninj, Mirth lOfA, i860,

ORArmTibMlsaforce exerted between amy
puilcU of matter; In thefunlTerse. Tw'oor
lavr. particles or. .masses of.matter, placed in
wntact. have a mutual tendency to prcs thiin
kItm towarda. each, other's" centres. This
PtoiuroU oijiialdud dlreclion,-howere- r

'great may bo tho differenco lu the
qMntitles of matter; forylnstancc, onn pouudwght exerts tho some pressure Jnpon tho snr--e- e

of the earth, as the earth exorte upon Ihq
jne pound weighty and aarb two, fofcea prosa
ta'directioM.oppoeito-t- o eacli5 other, the two
oodles mtiitrcmaiu at ret.t

If one kind of matter exerted a greater forcetaw another; In their mutual pressures, thentw bodies, compounded of thcso'-Mlffcrcn- t

5la?f onld ncccsiarily move with a. unt
wmlyaecelleraUd'raoUonln.the direction of

? greater pressure. This may ba reprcaimted
7 two steam vessels of. equal weight In con-we- t,

prcj?lng- - in opposite dlrectionsr if the
S!? ,,tma, oh th0 two boat8 iua.uXIj11 '.to 4t rMt; U the w
PJtpoaiJeratcs. pver the other, there will not

r?. 11,4?' foT U exertodi
ni?-7'''ad.B"e- " ol' matler, Jiot only
WkSn wwofjpressura when ln,wmtact,bit
vtiSi-J?"- ' hey manifest a mutual rw

towards each other. By virtue of this
SS grained, iher will move
uSJS Jf,h tt"h uniformly aceel
wwlttotlon. If a mass of mattor. derated

tlat.eurlwe; while
lt?lfA''ltt,heMm6Um w' rise to meet
will il "Uea of tho two' moving-- bodies
ttstu 7,r.,' Proportional Uy their xnasres"
lM:i V,bft masses of tbd tw'omovlnjj bodies
riinSi tlr veodtic towards tacU othertlUTl; i( be mass of one body ds twice

?.tttw Its velocity will bSone-hal- fj

J.oaU three tlroea Jta velocity
SLMWl.W.ltamaM Is one uuridrcoY
TrHtjr, it velocity will' bo tha one-hn- n

rS2S,P ortbat of thaamalUt, Ae. The
of motion in raoving body it qnal

fc,FWM

JJtJ taniMplied Into the mw,; bene,

at rest. ; '

Th1?.,lt!,.IlK Pcjtlvel, that b fbrca ofgravity Is In two Ws; namelypressoro arid by .motion..
: Both' of thtsa $fects are used tomeasura tho force. When

JKu i j&eM! Pre"re. tho. result laweight, and la represented by tho riumper of ounces, pound, tons, &c. When it is
measured, by motion, tho result is determined

gravtatIoa,lB
bjth,spacethrougliblchbody

a given time.' UTewtorT dition
by

atmted, by cttefuj expertments,ttbatkind of matter, near ba aurfacd of tho wth'
In equal times, when the rwlstaneo of the
atmosphere and 'other disturbances are re-
moved.' , ,' ', '

r . j (". ,
":,.'e spjee through which one body falls from

. state)' of rest towardijitnotber Jn' tio 'second:
?ft m,l " iMt,r0l'oaical weasuro of grnvl- -

i0D? ? "P250 ,a " esllmated in Inches
or.fsat. Tho space thrcngli whlchabody fallsfrom rest In tbl, fatdc, U1,H
198 Inches, in one second. , ..; ; r;,w.

adopting tbtt measure "of the force ofi'tth there are three mica whlcb should be
.and carefully observed,' "s

by nrfut of tnotH (otcdrdsTar.o&tT in
tmt ttcondf does not dtptruf upintht wu'ifrt&i ofrwr; ltd it thiMami vTuUettri piayM Hi rtmtiftiii
dalancitarthtnaitek. .":"'
-- Thus, tho Sun. Bratltatfs towards JupHeir.

and. the earth gravitates iownrds,; Jupiter nlw;
but though tu mans of the, 'sun. I"JJ80S51
limes greater than thprnassof the eart,yef
tho gravitation, of, the former' towards Jupiter
is; exactly ce.ual to tho gravitatton of the
latter towards blaa, wTieuilio-SUnaii- d earth
are equally diatant from hlmj, In oth'erwor Ai2
tho Sun and earth, when at -- equal' distance
from Jupiter, movo through tho samo number
of inches or parts of Indies towards Jiipiter irt
one second of time ' And sneh, must always Be
the case, whatcyer may b tho differences 'of
thomasses of any number g; bodies
towardsanother bodyi ,. J. -

.. SccoiiD ptijtm tpcei through uht(h bodUtSy
thevjfrmHlatimtflm toxiarit.ahoihit in m teeand
ujpropqrtiondl to tht mat pftht lalttr,ifUiedutdriui
bttuetn the former arid Mttr Ttrtunh'tht'tamii ' ,
'Thus, if'the-mas- a', towards which y

gravitate fs dblcii;. qujidrnpted.V tti.S the
number of inches which, the graVitatlng body
will pass: over In onc.second,.wII. .bo'doubled;:
quadruple). &; Suppose, that thoJSon and
Jupiter are at; equal distances from' Stturni
as the 8un cootilns:l(M8. times more tuiittrr
than Joplter, then whateirir'uiay be the nprn-b- er

of; Inch.es.throughiwhlch Saturn mat: grif-vlta- ie

towarda Jupiter la ohesecohd "pf timo.' It
Will gro'vltato towards;, llio iSon ; la Jthe saiuei'SUHIUilbjJaAh- -
taacu gravitate (oaatdi tfl hody, iht . ipattl JpaUtd
'qtiribyiheorftietin ifuee:ohd:.f'Umet iiill.teiin;
ieruly'proporiiotial io.'tlii i'tfaan xfctbtir distance
from the taller, .V- - X""": & '.C-- ' x"' '.?
i?sTh'n," if tb idlilanceof 3the.".surrncoof
the earth frbni"ils.centrobs cAUed'l.f and
,tKe space ' pasted.--, over' by n, falling; body
near xt he r'surfai-- e Is. sixteen. feetJtt.a second
of . time,, then , at twlco' tho. .distance
from(the. centre, of the' earth," a body would
fall ouo-fourt- h of sixteen feet In oao second.
At three times .the dUmiicc, a body would., fall
one-nint- of sixteen feet. At four times the"
dittan'cs .of sixteen' feet, or: one
foot.-vA- t, sixty times the distance t,frpm,the.
centre of the earth; to -- Its: shrfacc,',br atl the
distance of. the moon.a body would fall. In ouo
srtohd,-th- e onauhlrty-'sl- x ..hundtedth. part tof
sixteen;?" or r about , part, of
an Inch. , ,Tlie Bun, being 400Umea more, dis-

tant than the moon"; fnll toward the' ci'rlh in
ones'ecoria, the. lilCO.OOOlh1 part of the l20tb
of (in lnch.equal to the pint ofan
luqh. While Nepiuno, Uiup SO. timet more
distant than tha Sun. iatls towards the. earth
iri one second the UOOOth partof the

partcf an Inch.
Perhaps this audience may inquire bow this

law of gravity la known to be true? Bow is
it known that tho force called gravitation
decreases as the square of tbo distune
increases Who lias ascended the heights
of heaven to expetiment upon this
force? Who baa observed any phenomena by
which he could exactly determine the fractions
of an inch through wlilch bodies would (fall
towards tbo earth in one second of time at the
vabt distances of tho moon Sun and planetsf
The answer Is, that all maukind, of every age,
havo beltcld th pbenomena, which include
tho data1 necessary for the solution of this
grand problem. All have beheld tbo moon
circling Itself "around the earth, at the distance
of about 210,000 mllea, or at the distance
of CO s of the earth from its
centre. Alt might have Known thai rt body
most move in a straight line, when tmcq pnt
In raotlpn, unless deflected from that Straight
line by soma force. All might have known,
that the orbit or path of the moon was curved
towards tbo earth, being defleited every mo
iricnt from. Mtrsight line, called Its tangent,
into a curved lino. All might fcave

the Cxart, amount of
this deviation from the tangent th the curve
In one second of time.. Yot, strangtf as it may
appear, this simple phenomenon, though ob-

served for thousands of years, was not compre-

hended till the Immortal Newton, some two
centuries ti2tft, solved tho simple problem.
We:say, simple problem, bccauso.lt isn'ow so
easily poltcdf but in the days of Newton It
was considered the greatest discovery that
over was unfolded to the mind of man.

Thus w ice that the tamo force which
makes ft stone fall 103 Inches In one second,
causes the moon to fall 8800 times less, during
th same time; If gravitation did not vary in
lis intensity with the distance, then tho moon
would fall with thesamevelocltyasastone near
the earth's surface; If ths velocities decreased
merelyosthedUtaiice.then the moon, bring 00
semMtametersf iba earth distant, would, fall
00 times slower? but its falling velocity la
known to be 60 times CO. or SOOO times slower,
beings a before statod, only about tho
of an Inch in a second.

The rosan eemi-diamct- cr of the earth ts
about S950.2 miles: tho mean distance of the
sun" Is about 93,000,000 miles. The .latter e

divided by tho former "gives a quotient of
24080; that Is, the sun's distance Is fcqual to
31080 theesrtb;this squared
or multiplied Into Itself is equal to 680,219,021.
If the sun. contained only the same amount of
matter as tho earth, then tho latter would be
deflected from the tangent of Its orbit Into a
enrve towards the sun with aveioclty bSQr
276,921 titnttlees psf second than that of a

H''--;- - " !; : ; x . r- - i t .-- - - "

ieMjtjWBBMMilWMSMiBeg-,',"- ' , mwhwi

falling body near tho earth surface: but Ob
servaiion proves that,
the son with rtelocity iSurtSSTASKS ffillv ;r,ta diliM ftt &

being about the of aaincb pewecoad; or, more accurately, the earth

Novr. UC80,279j92l bef dlv ded by 1.409 the
contains 889tC6t. timet the
teMhiamnfl that the earthfaKS the isn

wrtb
traly:cqtjal t?; that ,of . the

'.NcptWWlng-absu-i 30 times the distance
pf the earth froia thesim, falls toward thelatter, with a Velocity about 000 times less

that luminary; jt, , ' ...

'&, planet, twlW.tie.iilstance of, 'the earli
from.thesun. will fall fourtlmes less distance
I o one second; at three times the distance, Itsfailfpg velocity, will be nlna.tlmcs lesV, at fourt mes the distance,, sixteen t tea
timet ;thedUtancti,r one, irmdred times less:

the.lairof grttVltatloUj, and .determined a pro-
per measure of lie orccfor any given qnanU ty
pr matter; and for anygiven distance, ncxtjletus examine the mature of .those, opposing
forces by which the planets. and' satellites Vreprevented fron; falling to one.commori centre.
... ln ray flrsUecture,' I pointed, out
pie o the composition, of. forces - and trJolionij
that a bodyacted updtibytwo5,toce'ould
mofe ,.lnj Redirection .Iritermedlate.: between
1. mLr. ."J9,prtlit WomotlonsMsunlform.- -

dlate.path wilt bo n curve; (fs concavity .beingIn Uie.dtrectiqn;,of.rthe coustaht" force .Which
produces Ihq aceellera'tion; '' .0 'vj--,. : "i ,

i AW.the planetJrand satellite's ' of onr iritemare under.thelnflnence of a projectile: force.br
R.forewWchorlginallylgavo.tbtmmotron:
attdtheu ceased tonct; the' same ox .powder
ceases to nctupop.a. ball, after' the moment ofexplosion. WHhout-a.,resistlB- medium, orsqme other .extraneous cause, tbel'-tlane-

.bodies must have continued
n the straight line in which theySpro!

jeeted, . But gravitatloh every moment deflects
tht ? ft5! tLi H'alglit Une; Into curYIltrtcarorbIts.;iThe nature of these orbits wilKdepcnd
upon .the, lnttneUy. and airsctfortof tbetw6
forces,-- ;

t ;'' .,
' ?.

.1-- . j?K front the'
projection rlscnt right angle Mo tho wpUwtf'
aiWugfrom gravitation; and if the'veloclty. of
theJbrmerls cxactly,-propbrfione- d to, that ofthe latter, so oa to keep the body at ,all time
ft.,?h4tt ?ara!0,-4iLn"-

i fr0,tf b ceritre,:tti, orbit'" '
--Will be a circle.', ,, ,.; ' "v

rid.;'-- Tboughthe projectile vcl6city.:is 'exi'
actly.such, as woul I fprodncoa circnlarr.orblt
whedjopcratlOff "it, rlght;angles,f toltho .' ceriJ
traL force, yet, lf;;operatlngt an acuta or'ob-iSf- ?'anglotOi tbeUttcrion-thav4iU- . tn.1;
velocity will be equal to that of Its proJccUon?'-

3rd. If n body be projected at right angles to
thercentraV,fotco,VHh
produce. AVclruular'orbli, it;-w)- describe, an
ellipse of which the. polntof prpjcctlonwlll. be
the aphelfon.j.'f.'-rs- f --., f: ;."v ,v" . i
.. 1 4th If a;boay be.ptojectcst iU.rlgbt angle to
the central force.wlth', velocity soraewhat'tbo
great for Ue central forco to dcilect it'into a
circle.ltwill rfevplveln im ellipse of. which tlie
point of projection will. betbe perihelion. !

Oth;:if a body be projected inallne making
an scute, ot obtuse angle with the direction of
tho central force.'aud with? a velocity some-
what smaller or greater than, that wlch (Ifat
the same distance,' and acting at right angles);
wouldr"pirodice ;"clrde, Jt.-wl- describe' an
'ellipse; . "",.... i I".". -".- :;L

Cthv"IL the projectile velocity. Is "equal-to- ;

that which the body would, acquire in falling
front the point of projection to tho sun, it will
dcrcrtbe a curve, called a parabola; the body, in
this case, would foJlowone of the branches, of
thlit curve withe, retarded velocity far beyond
the limits ofour-sola- r system, never to return
to it again.--

7th. If the projectile velocity is. greater
than that which a body .would acquire in fol-
lowing from the point ofprojection to the sun,
itwbulddescriboa curve called a hyperbola.
As the branch of this curve in which the body
Is moving, extends, like the parabola, to an
infinite distance, the body never could return
again to the solar system.

Tbo circle, ellipse, parabola, and hyperbola,
are the only possible orbits or curves In which
bodies can move under the Influence of pro-
jectile aud gravitating forces.

At a given distance,-- there is only one velo-
city of projection, which will produce a circu-
lar orbit; and there is only one velocity which
Will describe a parabola; but there is an infi-
nite number of velocities which will produce an
Infinite number of elliptic orbits between a
straight line and a circle. Aud there Is also
n.'i Infinite number of velocities which will
caueo bodies to describe an infinite number of
hyperbolic. curvcs'.bf different forms.

All the planets and satellites of our system
describe ellipses which do not vury much from
circles. Some of the comets describe ellipses
very eccentric: and some of them are supposed
to describe parabolas and hyperbolas.

Let us next determine a measure for projec-

tile forces, that they may ba properly adjusted
to ahy given central forces.

For the Bake of simplifying our statements.
Ictus suppose bodies to movo in drclrs around
central forces. It is required to determine
wliat-cflec-t different, velocities and distances
will have In relation to central forces.

Let astrlng one foot long Ikj attached to
ball of lead of tho weight of ono pound; let it
be whirled around in a horizon talplane. and it
will have a tendency to recede from tho cen-tr- o:

the greater the velocity of revolution, tho
grcster will bo the force pulling upon tho
strtng in a direction outwards from the centre
Thlsis called the centrifugal force- - When the
string performs revolution in 1.00352 seconds,
it will become stretched, by the circular , ve-

locity, qual to the force of Its weight, that Is,
centrifugal force will be equal to one pound
Let the' velocltyof revolution, which generates
one pound force, be represented
by onQ.

Suppose tho string connecting the ball Trllh
the centre, to bo varied In Its length, while Its
velocity remains the fcame, what will be the
law of force exerted upon tbo strjngl Both
experlment.and calculation demonstrate that,

IfiA the tame vtfycitu, tht tentrifugalforct varia
invet idyattht length qftht ttring

Kxaroplcs: A string ono foot, long, with a
certain velocity, generates a centrifugal force
of one pound:, Astrlng, two feet long, gives a
forceofhalfofa pound.- - three feet long, one-thir- d

of a pound; ten feet lorig, one-tent- h of a
pound, &c.,&c.

I Tb philosophy f this law will be seen by

isaffiPBittiiiiisMiipliiiii

Ml I ' ' '.
M that body rtTeirinr with tka
Is defected from the tangent tolbtgfa tspaee only bslfa great; I 12,"! through which the nearer
deiedred At three times the dUtn;o, thai"
fewtfeft ta.oaJy of that ef the nearest
bwijr. At ten tlscwtho distance the deflectiontteIroftenlf,ofthatftke, nearest body,e.,e Th forces exerted t,pon the stringbds M (he deOectlons; and thedeflectiont
teglayerselya the distances; therefore, thecentrical forces. ut be Inversely a the

,r V'.t .''iif U' ; ,

"Sext, jruppoti thai thvetoclty of'the rerol v
I ball to le varied, while the length of the
sfclmjrconufrctlBg it with tho centre remainstbfte. Jltiki will ou the "law f force

rtei.Je ih? atflagT U thW oite, as fathe former, both experiment and mathematicalcalculation broVe that, " ',,
Wss length the Mn3 rmaih tht WVa ttntrftigaaretvarit directtytu'thttmattof the

Monty. ; . .. ., ''. ..'- - ,
Kxamples: A string oajt foot, long, with; ateloctty equal to one, generates a, centrifugal

rorte equal to one pound. If the kim.t.ti
t J? of tbostrlpg; madeto rovolvevwltli
r twice the velotityjtiie (ore exerted upoh.rtbe

strlngiwllllmfoiirpoundsf If the "velocity Is
three. times as, ercaV-he- ; airing wlir be

rctcbed.Bin.eipound! it, the revolving velocity
J fl ve. times as great, tho tension on the string
8 iWSfW? WHHMf r

,

bill,, Is ?00 limes. theftrceexcrfed ttpon thOiString" wlllJbe' 800,000
pounds, ,? ; n iA .,

Tfco reason of this law will "be perceived by
. rdlectlngvithata, body; revolving in.a 'clrtle--

wltbraTelocIty'squal to one; w, be, deflected;
inn given tlme,'from the taugetof 'Its orbitto the uurro; .tbrougl 'wblcmayXbe
represented by one.? - Wilbtwicti the rcvolvinK
velocity,' tltij deflection; In the imettmerIU"Ujfourr times Riar: wth ibo times tho"r.uivlng yclocltyjthoeflectiohrom-th- e tan'gent, tnthorsume-timeiwjl- l.

bo, nine.? times as
farr 4c., &c: Tho deflections being as thesquare of the; .velocity therefor ."the central
forces,-whic- h produce these dellectiops, must
bS M. the square .'of the VelocltfcsJ. but1 in
circles tho central ondcntrIfugal forces, ba
lMteeachotlterand are, equal; tberefore.tbertrlfngalorcej mustbeas the' square of thevc,.pcltks. ' ' ' ..

'4., '' j ,;--; ,-
-

i 'beccitral forcewith two times the'veiloclty.Biust be fuurUmesirui great,' a,' body,"
under Us influence, .must.fairfrom its tangent
four times rtftfaiHtt tbosam'ettinJor'DurlDff
the first half of tbe tlmc,,lt, wiUV mil tbrougb
ne.partof the spaed, equal io'''bne:,quatier ofthe whole; during, the, last. ba!iof IW time,.' it

ft!" W tbroughabrec times ;ea,.micb;'8pawi
Xherefoie,. during the whole time ;tho omouni
prspace.fallen' througlifrom.tbo' Ungcnt will
be cqnal to'.thfesurai-drthe-spaces- , fallen
through during the. tw6 equal intervals of Ume,
that is, equal to four.i'f """, -

great, antttho fall oc deflection from.' the .tan-
gent must be nine times as far; for. dating the
unit .third of the. time, the deflection will . be
one part of the space equal to one-nint- of the
whole;' the ncxt;tlilrd of the ,tlmc' the body
will bc.dcflccted through-thre- 'parts more; and
tbe last third pf theitlme.lt1 will be" deflected
through five parta 'Tttoie: one, three; and- - five,
bHng added tcgothcr,; will b equal to nine.
These are. the .pbllosoph&all.reasonswHy the

' ileflectlbnsand forces vary, dircCtlyas the square
of the velocities. :.,", ,." f7; '; ';

By a combination of these twp lawa'wo .ob'
tain alawstiUmoiegenervl, applicabloto any
given length of IhostriDgr, and to any given
vslpcity .of. tho, whirling ball. , Tbo iawr may
be expressed oi'fpitows: C".J '" ".'-'-"

'Tht ttontf,tgvoTy:dindiyaifth'tquare
eftlfelOciiieitffafehhfw;&gk;(dtad&
ends, and invertly a their fengtla.
- xamplesAv8tring' one. foot long, having a
velocity of one, will exert a force, of tension,
equal to .one pound.

A string, four feet long, with a one'ponnd
weight attached, and whirling with a velodty
of six. w 111 exert a centrifugal force equal to
nine pounds.

A weight of one pound, Attached too string
ten feet long, and whirled with a velocity
equal to, twenty, will generate a centrifugal
force equal to forty-pounds- .

Astrlng, 400 feet long,, attached to the same
weight, and having a revolving velocity equal
to thirty will stretch tho string' equal to two
and n quarter joudiIs.

To determine thoutmoft tension that can be
imparted to A string of given strength.

FArtefort of tiring itpiadttotaryinvtrte-lyatth- e

iquare qf. their laigtht, then tht grealett
velocitiei which they tcill admit of, will vary

at the ir.vtrte iguart roott 0 their tengtkt.
Examples:. 1. A weight, attached to a string

of a certain given strength, one foot long, ami
revolving with a velocity represented by one,
willsupport, at its greatest possible tension,
before breaking, a centrifugal force represented
by one.

2. Astrlng four times aslong will, according
to tho assumed hypothesis, be sixteen times
weaker (one slxtcnth being tho inverse square
of Us length); and the greatest revolving, ve-

locity which it cau enduro will be half (half
being the inverse square root of Its length).
The string, representing the central force, be-

ing sixteen times weaker, tbo centrifugal
force, necessary to balance, it, must a)J be
sixteen tiroes weaker; but the length four and
velodty half will exactly generate a centri-
fugal force equal

a. If the Btrlpg be 400 tirqps as long, that of
tbo first example, the assumed hypothesis
would make it JCO.O 0 times weaker

the Inverse square of iU length);
niid thegreatist circular velocity, which it Is
capablo of eridurlpg, will be equnl to

being the invcrto square root of Its
length). In this case, tbo greatest possible
tension which the itrmg will endure is the
MCQ.UOQth part of that iu. the first example:
bat the length 400 and velocity will
exactly generate this force of tension.

These simple' mechanical laws are applicable
to the revolving wheels of machinery. If tbe
atreflgth'oftheapokeorof'thepthernia'crlalsof
wheels, and their diameters, be known, the
exact rovolvlng vclocititit. which they are cap-
able of enduring, can, by these laws, be calcu-
lated.

But,- flio moat interesting exhibition of these
laws, will be seen in their application to the
celestial .machinery of tbettinlversei

If a one-poun- d ballbe attached to a string
reaching from tho centre of the earth to Its
equatorial surface, tl. length wbuld 8.9C2 81
miles, yhlch would be equal to20,28,C37fcet.
If this weight be Aifhlrled round the centre of
tbe earth, so at to complete one revolution In
83 minutes and22 seconds. It will generate a
centrifugal force equal to one pound, 'wblrh bo-- )

j ing exactly equal to lis weight, the ball would

-. '.- -v ,.,.; . .. . - ., ...i

be exact W balanced .between th W forces,and. would hate no .tndency to fall, butcontinue to circulate around olffim Its velocity .continued tbe same?" '
Ibavo already ttattdi"tht., n'of onePound, .weight, attached to a strlmr cms footlong, would generate aceritrlfBgkl fere eaaaltolu. weight; If it is made tTrsvolve tonetound in 1.0D362 seconds. T
&" ifJ9iate rfWt of. th" scml-diamct-

earth.or the square root 'of 20,W!3,637
feet (which Is equa to 4,674.230), is miltf.
Piled Into I.0162.,scosds,.tbe product, ,wtll
be equal to 1002 Seconds (wblchta equal to S3
ttlnntes and 22 seconds)! this, tberefore Is theprecise lime in which ; body vtoald revolve
ntounath.erth,close tolls surface. 1 v7

Now, (hemooaisabMt'B'i seml-dlatatlf-

of theeatth Wkt, tbewnare rrotM, whiek
Is equal toi7,7r tbls multiplied into i082
Jrcpndswlll be equal to 38746 seconds (cdual to
lO.hours 46 mlhutcs,46 seooads, If gravitation
were-th- tame at. all distances this would be
fbt periodic time of, the faeoa; but her period
l oboat. 27 days," therefore, her velocity must
be about tlin I.fiOlli nf Wl.nt It n'M u .k
theJuppoBitlon that gratltatloB. retained ttte

, iameluteniilyatall distances': but the ten-slot- s,

cfstrii ci, when the dhtonces drelheeameareas tho. square oftbevel0cltles:-t- e

ttluare of 1.60 is equal to hecee, the
cetiirifugal.'force fat tho'ilislance "of the., moon
w only; .the part r 'what it It ,at the
surface of, the earth; Therefore, ss tbo centrl
trtfugal ;,and Centripetal forcca les are
mnuh RvltatlonimUtt'WSSOO times less at
the'distauce of the . luna;brb than it k at the
surface of tbo eatthr ' ' ' 5':F- ' V- -'

the earth and mooa be. connected' byii
Jttlng.wbote length may, be. represented ; by i
let. the moon be.whitled around the'earth wlth'
a VCoclly,of iJi'mtfe;. In tj ,secondS;,'aadUi
tbo centrifugal force this generated, bo" trpres
ented .by 1 ;, It is reqblfedf o fiud what

.were connected' with the Sno by a strlng'ioo
limes longer, .and 'made to whirl around him
:wjth a velocity , of 30 miles Ixtll) teconilst

-- rBy.tholawof tbo, dlstancctbe centrifugal
force oa tho1 tension of the string would be
400 times weoktr, than when rcvolvlog around
fhecarlh; bUt,bV'he law of the square or the
velocity, the tension on the String .would be 000
flrors greater; by divldlngthe Tatter number
by the former; tha quotent will bo 2i; hence
the centrifugal forc.wblch tho mbon generates
In revolving around the Ban. in company with
it primary; Is'. Z .tlmegjgreatcr, than that
gencrated.by her 'revolution -- around' the
earth.- - ,,.' ',.::-- .j,i-n';J- - ..J--

? Therefore, iftbetensloni of the strings reprer
sent the gravitation oftb' moon,".flr to xho
earth and then to ,e Sin the. force of gravlr
tatlon to. the .latter, though 400 - times ' more
aistant;;, ..H 2 tlmesjfrcater tb"an'to ahe
former: but gravitation increases as the sqnaro
of tho distance decreases: let 400 ,bo ; squared
r,XraiiJJJnlHoJtsdfjbe fproduct twin to
they were brOtfght 4oat2ZZrMJto boob to
2f times IGCj.OOO aw 1qMCto8owrfaBltriiI
rtprqicnU the wholeforce of Ure.Sun ns th

that of ho earth, when both bodies
are placed at equal distances froui ...the. moon.
.Therefore if" large; scales.wcre constructed;
standing upon" the noonf arid If SlJO.OOOJearths
.'wcrb placed In one' scale, and ,thevBun in,the
bther.thcy Vwould," In their-pressur- e towards
the lunar orb, balance" each other. Theso.num?
bers are jiiscd'ui convenrent. for Jllnsttatlon;
but arer8btsuffidently exactVfofastronomtcal
pnrposes.j,-- ,"'vl', '.

The mechanical law which I hnvcispialneu
constitute ,ft perfect balance in which to oc-- .
Ciirafely dot ermine the comparative weights
of worlds. . 'fho; astronomer of the present
day Is is rimlllar with the process of weighing
worlds" 'as the, chemist vis
tho Ingredients wblb nUr..;ihto; his' vomr
poundsi. ; t,,

y. :', ...I-,- .

I Jtive'already'on"lnued mjr lecture to an
unusual length, or I would polottcroi some
other Interesting applications of these Trqhder-f- ul

mechanical laws. Tbe exact mathematical
adjustments of tbo Various, forces Of nature
the consummate wisdom and skill exhibited In
every department of the universe, accessible
to finlle minds the. omnipotent power and.
grandcor.dlsplavcd In the construction of the
magnificent machinery of creation proclaim
the majesty, and glory of Htm who formed and
governs the mighty fabric.

Who's Daws: Wmsst Nowl Dr, H. Cox,
official inspector of liquors In Cincinnati, in a
recent report on tho adulteration of liquors,

relates the following: I called at a grocery
store one day, where liquor also is kept. A
couple of Irishmen came in while I was there,
and called for whisky, and the first drauk,
and the moment he drank, the tears flowed
freely, whlle.he at the same' tlmo caught his
breath like one suffocated or strangling. When

he could speak, hd rays to bis companion
'Och, Mtchaei; but that Is warmin' to the.

stomacbl' Michael' drank and went through
like contortions with the) remark 'Wouldn't
It be folne in a cowld frosthy mornlnT. After

they had drunk I asked the landlord to pour

roe out n little In a tumbler, in which I dipped

a slip of litmus paper, which was no sooner

wet than it pnt on n scarlet hue. I went to
my offjee, got my instrument and examined It.

I fpund it bad 17 per cent alcbolle spirits by

wcjght, when It should have had 40 per cent
to be proof, and the difference In per cenjago

made ur by suTplfuric add, red pepper, pelli-lor- y,

caustic, potansa and. bruelno, one of the
salts of nnds vomica;, commonly called unx

vomica?. One pint of such liquor would kill
the strongest man.

fttrccrxn or tux Comet or
1680. Professor Loverlng, In one of his late
nstronomical lectures befoTe the Lowell Insll-tute,sal-

that tho great comet of 1660,which

caused the abdication of Charles the Fifth of
Spain, b confidently expected to
during the present year, and Trench astrono-

mers are even now on tho look ont for it, if
no error baa been made in the revised calcu-

lations, it will probably be seen from this
planet during the fall of 85Q.
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" Tr'v''' ". 1'TMWBt1BWPMrtMgJtjs . ,. , F"Mat

vilL fT1 t, Jfrwi-TW 'l'! '. $ i v ' ilffil
bli?abor.todmaflyrMttbsttaOissW --;V " ' 'iXwk

'W'WiWliitWjd.wifcasesfrtBei uLi, "- -

Kltls'tinjalliK, . : If
ttp.and.wblch.wllIperpilttTtsWelS , Il

long a. Its wPfrniri, ,
"1 . - .1 "' t t f--

ixmaklslte.evtJ,it'h-rtsit7t- " rVi - l B
plaBb. Ittebt1mekirtS: 1 ? - - M
JtlsM rtoae. Tlw lrtlSl3 "'V. s.-'-" fit

beWa.d'ttrlkl WkWV jtmtf6F& : Wtbe tef barling J.ls kHstft wHh Wabitft- f -" ?Jv"" -

baad, while the left kmh tk. UU ... ux ; - .? . u, f ttt
- l- 't"8ht w. be; iho, work of, Mm . ? ' JIj

early; Italisn, to.aJora.ibegroHU'Vfi'r1T'''-- '! '' 'v'' IWM
that once occupied the im'liiitlilit3X : ''? : HH

AdolpheBaai dvil eaegfeSf V -
'-- Whasiaade human remains UfriutfflEL" K .IIP

logical tlrat 4 tpedl .t hM tjftj; iy rf'4 ;'telloo of the .Frcaeil Aeademy to jtJWfcelr C C
' 11wWhth;i & fflt

ercVApetii,jBU,ittro '".- FL iWt
tbeprescnt, .y:;4.;-'.- . V' & 'H' , 'H'l'L

'OBey;WtheSttdof:obldidoevv it; C - m&

Delttenrlch, tt,yery tKorough wWatiitt fj: '
t ., J flii

ciaa,andllrwtorfef..4b isHsltaesafiTJsljin ', '"' 1 ;fBl
teent or rHajesttmaUBg, the. JNfffltW' -. $ ;. Mm
the world at; .l.lioO.OOO.OOQ; seta .dWtthi V r-- - llil
about 46 fyw .cent,', theCnrtstIaliTerigi''fiy' " '-- --' '"' fill
?36,to,oco, or itomi&ifr ctet; '&&&& - r 3 :, 1111
tiara aUCO;oO0,od,fwalK)ut;iar4eaViWy-- " ' IbI
nq,0qg,C00.Boiaan;(th61lee,"or.aWut'jitf-- ' "' !M
cent; 89,000,000 Protestant,; about&p!rt; J '"' ''W
ceh't.-- i .' iX-.f- , '?-' ".'.'--..-" ?' ., ;. f&M

HquortitoIdt.theiJrilted"'wState'l ?": 'Wk
f says; thatf tit? ICilkr, tespeetor olMi. - 4MTOJ;Hn.rNsJr';- ' 'I'M

lhutidrcds-ftnil'elghtj-tw- samples' of wfcJak--- ' 8-J-B

JO!BPmMS. , JgW
heonndbutitlre,;iwd;"i '"HB

:, ;.CttMrioji:;.,Swap "'"'--

B

Isiaaahb ' reenUydeierW',''r'b'ijk; ' IjB
rank)ir?when twenty milet-a- t sea, jamplng;

- 111
over txrd about eight o'clock at night; andV f

' M
swlmlpg'all night for the.Iand; By dayllghr .' j. IB
lidj was within half a mile at. sbere,"; '' J" 3l
there encountweJ a strosff cporiag-,- efft ; .r .'3wl
and after bufiatiog the.wave Ja it. ;valit jS .

"" v Wm
I to reach the bench, he saw a sail several, miles , - - tBlrl
totho leeward, changed hk eourie forMfhel'! '' iJffri
VewI(strIkl8roB.lols,: '. .) :!
herdeck; by nine o'plock FrfJay mealpg;i ,,

?,- - IJ
nothing harmed by bis fourteen hoW jiivtai,, ,

"
v

V ffifl
. "Mwsri"Naylor; Mtj jf)o,',fpt SheeliJ,rJilTw? - :. f fjj
lately ; cast.'theJargest'iteer bell yetmsdey -

-- IM
The height is 6 fceVS Jbchet;'Ulameier' at tbV ' - : j.SM
m6uth'0.feet2 toches,ani;; W
soundbow.4 inchos. The bell, welgh"s2 towilJrt

--$?
cwt or6,82llb.( and is destined for San JEtmS )1
dsco. where it It to sound an alarm, for, lre,)-- i ' f3l

Tux Comiko Cmsds. Aceordln.to the besti ,f fwjl
calculation, the seventh census of the UnUfdr 1 iJ
8'atei, tabs taken thli ysr, will re jult about as .

'
1 fa

folIowis-Wli- ltef, 28;oo6.Isvet(:i;qTOlo60j U
free blsck., 500,000; asking 'in all 32,S0,fJ00 .

' 1 'SJ
Wlthlo the niSinory of men sow livlan tbeptipai 9ifl
IsUon of Ihe United States, vfa-P- t ihres!Smlf Ifl
llons.j fhey have seeh it mullfeUejJby. tea .In a-- - 'H'll
slnsleiifatlmel'

j( T.ili- ' H
Recently prepared stoUstlcsshpwiliaotUie , . Mfl

Immenso quantity pf wnermanufacturela. Mil
France, only aboufone elgbty-elghth- part Is.' - M
exported, '' V V'-l-

"""' 29
Abjtehcrwhf.of.Klbe.weTgb "?"JP

for 49.100 needretjj and afier hsvlng nderjers.. " !
vtry proceit,.lt is found that "fbsBBiabeVe 'WLm

theivrsge4G.700,io(hit wloMbybrevVgebas( ", " Ml
only been i;400t "even Hb' IhUj cpmp'txalldy
sra'a1Iraste,howsvr;'th'e BCeumufalleaJ'lIm-- '' HfJ
perfect noe4les In m course of (hae Is ImiasBse: f
Heaps of many toot weight. mj 'be seenaj !. '. "SpB

"'
of lhelrgsmapufc turns. UtIt.rbnghly.csU WM
culated that upwards of tn tons of Wlrsare W"J
weekly employed a the msnufscture of nStdiss
In Rtdditcttr England; and the adjoining vlilipr s3 vtm
If we mulilply this. by;52 va get the. enotmou mU
weight of "0 (oosof needles-turne- out-an- ' ij
naslly from this nei'hborbood .alone. ': , . Mm

Ikdiah Btttca. Dr. Day,, of Bprlhgfleld,, ' MM
Tuolumne county, recently "

found" seTeral ' M
lnRur rdlcs of an anderit:peqi)le'So''lnJ. 4, v9

habllcd'thls portion of the world at tome' re-- --sM
mote period' Among, tho ; articles. fonrid by '4--

the Doctor are twp kinds of .dishes, rndejy. ' tS
shaped )ike a scollop shell, made of a' specie of (?m
asbestos, aboutelght incues'long by about fvuir 'ijm
Inches wide, and of oval form. There Is alio a"

j
mortar-tprnictl'ou- t of a latge pebblo ,61'gray--" . f .B
granite. While writing on th subjectiof : ,
tlqulty, we ore infonrjed, by, ,gentms;nl mM
lately returned from that portion of the state, r i 'MM

that about fiftymilcs 'from the fdrks''cf ' Wal"--. iSM
ker'a rlrcr he saw-sever- rums"ofAncient xny Jmm
aonry, ampng the r' bridge C'wJ
which, though considerably cove.eartji,, v MM
was found to;be nearly one hundred.feptjpaa. 'v fjfl

CbfuwWr fimts. '. mm'. '.A''ifr4'' m
' Kit.-- -- tints' ', 4B

I'll
k n


